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Abstract: This paper presents the results obtained for two origins of caraway, a local one - Of Sasca -
and a Serbian one - of Vrsac. There has been investigated the influence of fertilization and of the
distance between rows on yield, essential oil content and on the degree of mildew attack.
The average results for the studied factors reveal that the harvest was 13% higher for the origin
of Vrsac, in which the volatile oil content was of 5.25%, as compared to  4.32% registered for the
origin of Sasca. An increase in the dose of nitrogen from N40 to N60 applied on a base of P40K40
increased the yield by 11%, but reduced the volatile oil content and increased the susceptibility to
mildew. The distance between rows of 50 cm increased yield and volatile oil content.
Introduction
Caraway is cultivated for fruit (carvi fructus), sometimes for fresh 'herba' (herba
carvi). The fruits contain volatile oil (3-7%), the major component being carvone (50-
60%), then the limonem (40%).
The volatile oil has carminative action, stimulates gastrointestinal secretions,
realives intestinal colics, fluidifies bronchial secretions. It is indicated in anorexia,
depression, as food flavoring in the food industry, for the preparation of some alcoholic
beverages, perfumes, to manufacture soap.
Caraway finds favorable conditions in our country areas with an altitude from
600 m to 800 m. The quantities harvested from the spontaneous flora, to be found
through meadows in the hilly and mountainous area are insufficient. The is why
cultivation is needed.
Among the diseases, serious damage produces the root and stem base rot
(Sclerotinia sclerotiorum) and the anthracnose (Colletotrichum ssp). Other diseases to
be encountered are downy mildew,  powdery mildew, rust and virosis. Some of the
most frequently met field pests are Depressaria nervosa, Loxostege sticticalis and
Opatrum sabulosum.
Material and methods
The records of the meteorological station from Oravita have been used in order
to characterize the climatic conditions in the studied area. Being located in the South
West of the country, not far away from the Adriatic See, sheltered by the Carpathian
Mountains, the area belongs to the moderate continental temperate climate of Banat,
Banatian subtype, having Submediterranean nuances.
The average annual temperature is of 11.5 degrees and the annual average
rainfall of 680 mm.
The type of soil is a Luvisol, with groundwater level situated at depths of more
than 10 m. The soil reaction is slightly acid (pH 6.55), the humus content is medium to
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low (2.15%), the nitrogen, phosphorus and potassium content is average low and the
degree of base saturation of 83%.
The experiments were trifactorial, the genotype being the A factor (a1 - the ofSasca origin, a2 - the of Vrsac origin), the B factor being the fertilization level (b1 -N40P40K40, b2 - N60P40K40) and the C factor – the seeding distance between rows. Theresearches were carried out between 2008 and 2010.
Results and discussion
Table 1 presents the results obtained for the experimental cycle harvest.
Table 1















N40P40K40 960 1136 1097 113 126 XX
N60P40K40 1080 1212
DL5%= 42  DL1%= 68  DL0,1%= 301
DL5%= 40  DL1%= 127  DL0,1%= 177DL5%= 80  DL1%= 121  DL0,1%= 143
The results show the superiority of the origin of Vrsac, where the average yield
for the studied factors was 13% higher as compared to the reference variety of Sasca.
The increase of the distance between rows from 30 cm to 50 cm increased yield
by 19%, returning a very significant difference of 184 kg / ha.
The increase of the nitrogen dose from N40 to N60 on a constant base of
P40K40 increased the yield with only 108 kg / ha.
Figure 1 shows the average content of volatile oil from experimental cycle.
It results that the volatile oil content for the origin of Sasca was lower, of only
4.32% as compared to the oil content registered for the origin of Vrsac, which was of
5.25%.
Specification 30 cm 50 cm












Nitrogen fertilizers decreased the volatile oil content and the increase of the
distance between rows increased the volatile oil content.
4,3 4,0 4,8 4,2 5,3 5,0 5,5 5,2
N40 N60 N40 N60 N40 N60 N40 N60
P40K40
30 cm 50 cm 30 cm 50 cm
Origin of Sasca Origin of Vrsac
Fig. 1. The average volatile oil content for the experimental cycle
Regarding the pathogen attacks there ha sbeen noticed, that the plants belonging
to the two origins have been constantly attacked by mildew (Erysiphe Heraclitus) and
only sporadically by anthracnose (Ascochyta carvi) and septoria (Septoria carvi). The
mildew attack results in table 2 indicates an increase in attack when increasing the
nitrogen dose and reducing the distance between rows. Between the two origins studied
there were no differences regarding the sensitivity to powdery mildew attack.
It should be noticed that the degree of attack for the variant fertilized with N40P40P40
(kg/ha) was lower for the Of Sasca origin than for Of Vrsac origin, while for the
variant fertilized with N60P40K40 the data were reversed, as the Of Vrsac origin better
tolerated the mildew attack.
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Table 2
The degree of powdery mildew attack caraway (Erysiphe heraclitus) depending on the
amount of fertilizer (kg / ha active ingredient) and the distance between rows (cm)
Variations N40P40K40 (kg/ha s.a.) N60P40K40
30 cm 50 cm 30 cm 50 cm
Origin of Sasca 15,3 8 28 16,6
Origin of Vrsac 17,6 10,3 26,6 14,3
Conclusions
Caraway finds favorable conditions in the hilly area of South Western Banat. Of
Sasca origin registered harvest results closed to those of the Serbian Of Vrsac origin.
By increasing the dose of nitrogen fertilizer from N40 to N60 on a constant base
of P60K60 the yield increased with 11% and by increasing the distance between rows
from 30 to 50 cm the average yield increased by 119.
The average volatile oil content was of 5.25% for the Of Vrsac origin and of
4.32% for the Of Sasca origin.
Nitrogen fertilizer applied in doses of more than N40 negatively influenced the
volatile oil content and encouraged the mildew attack.
References
1. Bîlteanu Gheorghe, 2001, Crop Production All right, Ceres Publishing House,
Bucharest.
2. Borcean Eugenia, 2005, Medicinal and Aromatic Plants, Ed EUROBIT,
Timisoara.
3. Coiciu E., Racz C., 1962, Medicinal and Aromatic Plants, Ed. Bucharest
Academy.
Muntean LS, Borcean I. Axinte M., Roman V. Gheorghe, 2003, Crop
Production, Ed II from Brad, Iasi.
4. Muntean LS, M. Tamas, S. Muntean, L. Muntean, M. Duda, Vârban D., S.
Florian, 2007, Treaty of cultivated and wild herbs, Ed Risoprint, Cluj Napoca.
